Synthesis of H 6 L

Synthesis of 2.
A mixture of 1,3,5-tri(p-bromophenyl)benzene (1) (3.9 g, 7.2 mmol), 4-(trimethylsilyl)phenylboronic acid (5.0 g, 25.8 mmol), aqueous Na 2 CO 3 (2M, 30 mL), toluene (100 mL) and EtOH (30 mL) was degassed under Ar for 30 min before [Pd(PPh 3 ) 4 ] (0.49 g, 0.43 mmol) was added. The mixture was heated to reflux under Ar overnight. After the mixture was cooled to room temperature, volatile solvents were removed under reduced pressure, and the residue extracted into CHCl 3 and washed with water and brine, and dried over MgSO 4 . The CHCl 3 was removed on a rotary evaporator, and the crude product purified by column chromatography (silica gel) using hexane/CH 2 Cl 2 (2:1, v/v) as eluent to yield compound 2 (4.8 g, 89 %). 
Electronic Supplementary Material (ESI) for Chemical Communications This journal is © The Royal Society of Chemistry 2011
Synthesis of 3.
To a mixture of compound 2 (3.0 g, 4.0 mmol), silver trifluoroacetate (3.2 g, 14.4 mmol) and CHCl 3 (80 mL) which had been refluxed at 70 o C for 15 min, was slowly added a solution of I 2 (3.7 g, 14.4 mmol) in THF (20 mL). The mixture was refluxed for another 4 h and cooled to room temperature before being poured into a large quantity of water and then extracted with CHCl 3 (3 × 300 mL). The combined organic layer was dried over anhydrous Na 2 SO 4 and the solvent removed under reduced pressure. The crude product was purified by recrystallisation from hot CHCl 3 to afford pure 3 as a white solid (3.0 g, 82 %). 
Synthesis of 4.
Compound 3 (2.0 g, 2.2 mmol), diethylisophthalate-5-boronic acid (2.1 g, 7.9 mmol), and Ar, after which 1,4-dioxane was removed under vacuum. The resultant solid was treated with a mixture of water (100 mL) and CHCl 3 (100 mL). The organic layer was washed with NH 4 Cl solution (3 × 50 mL), brine and then dried over MgSO 4 . The solvent was removed under reduced pressure and the residue was purified by column chromatography using ethyl acetate/hexane (1:3) as eluent to yield pure 4 (1.65 g, 63 % yield). . Despite the use of synchrotron radiation, no significant diffraction was observed beyond θ = 16°.
Single crystal diffraction data were collected on Beamline I19 of Diamond Light Source.
Details of the data collection are included in the CIF. The structure was solved by direct methods and developed by difference Fourier techniques, both using the SHELXTL software package. 1 The hydrogen atoms of the ligands were placed geometrically and refined using a riding model; the hydrogen atoms of the coordinated water molecules could not be located but are included in the formula. The unit cell volume includes a large region of disordered solvent which could not be modelled as discrete atomic sites: we therefore employed PLATON/SQUEEZE 2 to calculate the contribution of the solvent region to the diffraction and thereby produced a set of solvent-free diffraction intensities. Due to the small size of the available crystals (ca. 0.000125 mm synchrotron radiation source, the intensity, quality and extent of the diffraction data available were all very poor. This is reflected in low resolution, high discrepancy indices and limited precision. We believe that there is inherent diffraction limit beyond which no diffraction is recorded, so we excluded data above this limit. Nevertheless, the principal structural features of NOTT-119 are clearly seen in the final structure. The final formula was calculated from the crystallographic data combined with elemental analysis data. Table S1 . Crystal data and structure refinement details for NOTT-119. Figure S1 . View of the packing of the three types of cages in the structure of NOTT-119.
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NOTT-119
Electronic Figure S2 . Space filling representation of NOTT-119 viewed along the a axis in the crystal lattice.
TGA plot
Thermal gravimetric analyse (TGA) was performed under N 2 flow (60 ml/min) with a heating rate of 2 °C/min using a TA SDT-600 thermogravimetric analyzer. Figure S3 . TGA plot for as-synthesised NOTT-119.
Powder X-ray diffraction (PXRD)
The PXRD pattern of activated NOTT-119a was recorded on a Bruker D8 Advance powder diffractometer with a Cu Kα X-ray source (λ = 1.54058 Å) operating at 40 kV and 40 mA and a Sol-X detector. This study reveals that the as-synthesised NOTT-119 has good thermal stability. 
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Low-pressure N 2 , Ar and H 2 adsorption measurements
Low-pressure (< 1 bar) adsorption measurements were performed using an Autosorb 1-MP instrument from Quantachrome Instruments. Ultra-high purity grade N 2 , Ar, He and H 2 were used for adsorption measurements. (with a 5% standard uncertainty).
Pore size distribution
The pore-size distribution was calculated from analysis of the Ar isotherm (adsorption branch) at 87 K using non-local density functional theory (NLDFT) 3 implementing a hybrid kernel based on a zeolite-silica model containing spherical/cylindrical pores. Here, Q st is the coverage-dependent isosteric heat of adsorption and R is the universal gas constant. 
